Inhibition of Rho-kinase reduces renal Na-H exchanger activity and causes natriuresis in rat.
Rho-kinase regulates the actin cytoskeleton and therefore modulates transport. The role of Rho-kinase in Na-H exchanger (NHE) activity of rat proximal convoluted tubules (PCTs) was investigated using (R)-(+)-trans-N-(4-pyridyl)-4-(1-aminoethyl)-cyclohexanecarboxamide (Y-27632), a specific inhibitor of Rho-kinase. In spontaneously hypertensive rats (SHR) and Wistar Kyoto (WKY) rats, apical and basolateral NHE activities were determined by measuring cell pH recovery following luminal NH4+ prepulse and basolateral sodium removal, respectively. Apical NHE activity was greater in 8 to 9 week old hypertensive SHR compared with WKY. Although Y-27632 suppressed pH(i) recovery in both strains, sensitivity was 50-fold higher in adult SHR. Y-27632 suppressed basolateral NHE in both strains with similar sensitivity. Apical NHE activity was not greater in 5-week-old, not yet hypertensive, SHR rats compared with WKY. In clearance studies, Na excretion was less in SHR than in WKY rats. Y-27632 increased Na excretion and fractional excretion Na in both strains but more so in SHR. (22)Na uptake of the brush border membrane vesicle taken from Y-27632-treated rats decreased more than that from vehicle-treated animals in both adult SHR and WKY. We conclude that apical NHE activity is increased in SHR PCT compared with controls and that inhibition of Rho-kinase reduces PCT NHE activities and causes natriuresis.